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102D030012765 %^ ^:^>: 2003/10/9 

^Ms. ^ #^^^^-^5. ^^d€ ^ ^cf. ^^^^^ ifl<Hl 

^ «oi-*d=4 ^^S^ ^^711^ «eflolH ^^Irol tifl^mi^. #5fl<^lH ^^-i-^ ^l^^V** 
^ -^iS ol^t!: 27llS^ ^#(rows) tilj<t^ 7j-^^^l ^sflAlE^s-o^ 
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1^0 



102D030012765 ^^ <U7.}: 2003/10/9 

l-efl<^lH ^cJ-fr^^l 7]^±7]- ^ ZL {FERROELECTRIC MEMORY 

DEVICE HAVING EXPANDED PLATE ELECTRODES AND METHOD OF FABRICATING THE SAME} 

(previous data)* ^^^V^ wl^^^^ ^^cf. <^H1 ^<}-R-^^l 7l^^;^>^ tq^ 

^ <Hl^^a2} ^ol ^^^<a-<^lAi ^^^>^ ^^^^ nl-sl-Ai, 7^-^:51^] 7l^:d^;=^>^ 

it'V:^ T'Vc (smart card) A]-g-^ ^ o;^^ ^jg^^ z]-:^^ oir^ 
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102D030012765 #^ <a^]-: 2003/10/9 

S. l-t ti>£^l 7l:^(io)<^1 4i^>^e]^(i2)ol tifl^ls|<>| «:^^<^^(14)^ tb^tb 

^^7] ^A^cg^CM)^ 7>s.^el 4^7fl5^ TllojE ^^(20). ^ ^-) = el-<y-i-oi Hfl^l^q-. 

711 ^^*(20)ol 7l:Q: -^oil ;*lll s>-^ 9^^24)01 ^^^sjjl, 

71 5>-^ ^l!:^<g^i-(24)# ^#^l-<:>^ ^efl<y <^^(18)<^1 tilHel-^#(26)ol wfl 

^l^t^. HlB2l-^«(26)* ^7] m ^^^'5^^(24) ^^<^ ^^^9^ 

^(28)<=>] ^^^^nf. ^71 ^ t}^ f'^^<a^(24, 28)* ^^^M ^7] z]- «^ 
^1:(18)<^1 riiSel^l i^JE. l-EizL(32)7l- «fl^mt:f. ^7l ;^12 #^^^^(28) ^Hl ^7] 
n iMH^^l i^:^ l-5lll(32)<^l ^IsflAlE^ #(40)01 ^^^^cf. >^V7l z]- ?l3llAlEi#(40)^ 

>^7l ^S.^:^] l-e^ZL(32)<^l ^^(34), >^7l s^l-^ ^^(34) ^l^fl 

^1^-1 -a-^^(36) ^ ^7l ?l5flAlEl -^^Bl-(36) ^W. ^^(38)0.^ ^^^€l=f. ^7l TS^EflAl 

Bi*(40)ol ^A^^ 71^ ^^Bl-(42)ol ^A^^Cf. Aj.7l Aj-a. ^c^n]-(42)^ ^V7l z^-Z^- 

?1 Ji|l-/.|E^1-(40)S1 -ii#Ai n^ -€-^*(44)#-or W5l:av ^7l ^^l-(44)<^m ^ 

7l 7]^^]^^i40)^ ^-^^<H1 ^^Sl^ 1-211<^1H ^^(46)c>l ^A^^iij-. ^-a-^o.^, ^ 

7] 7^n^]^^(.40)^ ^7] ;^12 ^V-^ #^^^^i-(28) ^Hl ^ ^^J"^* 2^}^^^ 

S. «11^151J1, ^71 #eflolB ^^#(46)^ m ^ci^ Bfl-i^ ?1i^^lBl#(40) ^ 

^Efl^ ^<^-B-^^fl 7lo^i;^Hl^i ^^*(46)^ 1 *3 4H1 tilll^ ^3|lA]E-l 

Irofl ^^^4. nil-el-A-l, ^^£7> ^7>1<H1 aj-e]. 7131)a1e^s.o) ^^o] ^<:>}^]31, o]^^ 5^31)1 
^l^l-i- ^^c>] #ol#7l nfl^o]] 5^j£flAlE^^ i^^AlT'l^ *(44)* ^^^*>7l 

^} ^^^^^4. ^^*(44)ol ^^jslElE|-iE ■^;7l^ ^>J^^°^^(42)<^1 ^^^^ ^i«^(44) 

31-5 



105d0300 12765 %^ 'U^}- 2003/10/9 

<12> 7l#^ sj-^l* ^1^7] ^ ^^^^ 27flS] *Jl-(rows) 

^-¥-^^1:^ ^^^o_^ (expanded) ^^^l^lH ^<}-B- 

71^^:^1-1- ^1 ^cJ-fr^^l 7l^iSi^>^ «}:£^l7l^ >a-<Hl ^^^^ 

* ^Wl^Vcf. ^^yft}^ 4^ ^^7m 7^'^^^]] ^n^]B\^o]~€^'n^^^ ^'^ n^^^ 

<H1 till^m 4n^7flsl al<^>*l* 5.^^T:f. ^>7l f^^^<S^^ ^V^lS ^ ^12 ^ 

^ f^^V^^^^S- ^ ^iq-. ^V7l ^fl<^l 1 3g^tb 4^711 

^ l-eflolH ^^*<^1 tifl^mcf. ^7] #£llolB ^^1-^ >^7l tilo>^s.o. 
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102D0300 12765 '^^^l- 2003/10/9 

<i3> >^7l #^^<a^<^l m*^^ ^-^ #5?1<^1H Bl-'?l(local 

plate line)ol7li4. ^7] wloV##^ ^^S. <^1^^>^ ^o]S. 27^S\ ^7] 

^iBil-ofl ^#^1-^ ^-^ €efl<^lH ^ ^olS 1*S ^Hl wfl^^ ^V7l #sllolH 

^^^6|] ^#§1-^ ^ l-ell<^lB 5l-^(main plate line)^ ^ 9X^. ^7] ^ #511 

<^1H ^91^ ^7] ^-i-^><^ #^lolH ^^1-* ii^^l^l^ 

<14> tb^, T^^^lEi*^ ^HlS. ^>^^^(bottom electrode). 

3fl^(ferroelectric layer pattern) ^ '^^^^(top electrode)^^. ^'^^^n^-, o] 
^^'>\], ^eH-^lB e1-<y*^ z^-z]-^ <^1^*>^ ^<H£ 27ll2l ^1- Hll<i:a >^7l 

<15> - - ^7] -rfs. 7r^^- ji|.;^l^ c.l-^-7]-^^].-a^- ^ ^^-^-^^S. oj^'^f^ 27B^ # ' 

(rows) ^-^l «11^^ ^^^^Ir^Jf ^#^>^ ^^^(expanded) l-2ll<^lH ^ 

^ ^^-^^n 7]^±.:^}o] 42,^^^^ °1 ^J-'S^ «]:i^l7m ^<H1 *1-^ f^^^^^^ 

tifll^ ^^7fl^ 7J-^^^1 ^laflAlE^l.^ ^7] 7j-o.^^l TlsJflAlEl^^ a]:£^l7l 

^^ofl ^^^c^n^ ^ >^7l tfloll Bfl^l^ 4^7113] 1-EflolB 

* ^^^ttCf. ^1-71 ^J--^ #^V^<?1^1-^ ^Zl-^ 41-71 y^^^^] ^l^flAlE^l- 4V0II tifl^l^ 4^71121 
Wl<^>«* 7>;^lJl, ^7] ^eflolH ^7] ^]<^}ir^^ ^*>^ ^7] 7J-^^^1 7^3flA]ElS. 

^ ^^^*<^1 ^71 #5l]olH ^^1-^ Ais. o]^^^ ^o]S. 27^2] ^ 
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102d030012765 #^ -U^}: 2003/10/9 

^MS. §>^^^, ^<}-^^^l^ ^ >a-^^^o.s. ^^^^cf. o] :^^6\], ^7] 

tt^, ^71 ^1-:^ #^^<t^^ ^ ^7] 4^7flS] l-eflolH 5^-0]^^ ^^^^>^ IJ-^^ 

^l-^'Sl:* 4^7fl5l wjoV^s-o. ^A^^q-. >^l-7l ^a^^ uV^^] 7l:^o^ 

*H 27flSl 7j-^^^l 7l3i||AlEll:0^ ^^^#4 ^^^}^ 

^tb «1<^>#* ^7] Hl<^>*^ ^71 >fl2 ^-i-*><^ 

^ sl-"?!^ ^^^W. ^o^'^-^^, ^71 ^>«.,^BlioiEo^^ 2j|Ei^*H ^7l alo). 

-S-^H <^1^^>^ ^<H:£ 21 ^<H1 tifl^l^ 7j-^^^l ^2|)AlE^l:0^ ^^^1-4 
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^91^ 9X^. oloil, ^7] tilo]-* ^ ^ 1- 

^*S>^ ^Sel^l i^-^ ^^^^ ^^}<^ ^7] ^^^]7]^B\ di^^o^^S^ ^7l^o.^ ^^^l=f. 

<i9> oi^>, ^y-tl: ^^^H ^ ^^^^ wV^^ltl- ^Al<^l^^ >a-4^1 ^d^*]-7ls. 

n^ZL ^^t^Mt]] ^ ^r^^ A>^ol ^ o;i:£^ §>7l ^]'§-s\o]:^]^ ^cl4 

^ $Z7li4 A].oi<Hl ^13^ %-o] 7fl7M ^^Hl 

<2o> £ 2^ ^ ^^^<Hl 7^-^^^! 7i^^^Vo] o^s^io] <^^o^ <^ :e.<^^^ 

<2i> £ 2 ^ £ 3* 71^(50)^ ^^<^^o]l ^7\^^y^{^2)o] ^^^A. ^ 

■i-(54) ^ ^;<>^H^^(52)* 71-S.^e-l 4=T^7ilfi1 ^<?!4a( insulated) 7ll<^lH ^^#(60), ^ ^ 
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«^^(54)^ 3711 SI ^^o_s. ^^o]^t^, ^7] ^ 711 ol 3 ^^#(60) ^H^ «:^^*^^(54) 
^-i- :^ell<y <^ "^(56)01 ^^^SlJl, ^7] ^^]]<^A ^^^(56)^ 'y= *^^'=g^#(54)<^l 

^2.^ <^^£.(58)ol ^A^^cf. ic}-5}^i, TllolB ^^(60)# ^ ^ ^l-(54)ol M 

^>*m ^l^l-(points)<^l ^ s€^l^Bi-i:<^l ^^^^1=1-. >i :s.^^l^Bii-^ ^ 

^(x^) ^ ^ 1}-*j=(y^)* 2^>^^-^S. tilll^t:!-. 

<22> .^1-71 W ^511^ ^^(56) ^7] 711 olH ^^IrCeO) ^>olo^ 7^ ^ ofl :^e11«^l 

sfl^(56)7} ^ 9X^, ^7] ^^^(58) ^2] ^7] 7II0IH ^^#(60) ^}o]^ 7^ 

«^^oil 341^(58)1-01 ^ ^t^, ^7] 4 H^^l^Bls-^ ^:£^l7msl 

^ ^11 ^>-^ f'^€^^H64)'^l 2^311 S*^^^. ^7l t}^ ^^^d'^^idA) vflofl >^7l ^q:^ 
s1-^^(60)^ ^o^^# 7>S^1^^ 4^711^ tilHe1-^l-(66)ol tifl^l^cf. ^^7] ^]^^9l^(66)B\ 
zl-zl-^ tim'Hl-^l 3.^«C66a)*-l^^M ^71 ^-r :^eim"<^-^(56)3il- ^7l^:os-^^ 
^71 «lHe^-^l-(66)^ tiVS^l 71:^^ ;^12 *1-^ f'^^<a^H68)<^l S]^ ^c^^x:^. 

^7l ^^1:(58)^ ^1-71 ^ ^^^'?^^^(64, 68)^ ^**>^ >iSS^^l 

^^**(72a)<Hl i^^^cf. ^7l ^SEl^l i^:^ ^^*(72a)^ (upper 

sidewall)^ ^^>^ HS.sl-^( sloped profile)^ ^^1 h>^^^1.c1-. ^7] :i^M.^7C\ i^jE. 
#^**(72a)^ zl-z]- l-BlZL#(72)«^l ^K^^^. ^^if^ o.^, £ 30II £^1^ «1-5>1- 

*&1ZL(72)^ ZL^A^ ^}^^^^^ acf. 

<23> .^-71 #eilll:(72)* a>£^l7l:?5:Sl ^^ofl >^7l ^ «o>^(x^) ^ 
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102d030012765 #^ '^t}: 2003/10/9 

^^y] ^^-H-^^fl ^4^1til-(80)^ z]-z]-^ ^Vb^IS ^>-^^^(74). ^^^^nM 3fl€(76) ^ 

^-^^^(78)* i^^t:^. «>^^^*(74)^ ^^-71 ^^ l-s^zi#(72) >a-<^l ^^1^ 

cf. ^7] *>-^^^(74)^ s.e^^(72)# -i-^>a^ >^7l <^^(58)2l- 

o]6\] cl^H. ^7l ^^^^^^84) ^ ^7l ^3|lAlBll-(80) ^}o]6\] 

^^^V^^Chydrogen barrier layer; 82)(>] 7"^^^^ ^^1 wj-^^W. ^^7] 4^4ix>^al-(70)^ 

(combination layer)«?l ^o] «>^z]*>T:f. nj-s^-A-l , ^7] 7^^^^]^ 3£fl€(36) xfl^S ^dt^;^> 
#<^1 ^^slfe ^ 9X^. ^7] y^^^M]^ 3fl^(36) i^<>n ^^-^^m^l ^'^^V'S. 

5j]^(36)^ ^S\^^o] 7.]t}^x:^. c^ll- -irCH, PZT(Pb,Zr JiOs)^-^!- 7j-^^:^l]p]- 

PZT^ ifloil ^^(oxygen vacancy)^! ^]^]^ ^cJ-B-^^]^ ^^^^^ 

(polarization characteristic)^ a] ^ c]- . n ^oif, 7j--^^^l 7l^i:;^]-2^ ^-g-^ 
(malfunction)^ -n-^^l^i=f. 

at!:, ^7l ^4i€^>#<^l ^€ ^ ^/*>^ ^^l-(top/bottom electrodes) 

^V'^l^ Tll'S'Hl i^slia, <^llr (energy barrier )ol ^o>^t:]-. it)-E|-A-i , 7j-^ 

^^1 ^sfiAlBlo^ ¥^^^ #^^<^1 ^^sV^^-. m^^-^^, ^^^>^^H70)^ ^1-71 

^1 ^^^lEi(80)fi1 ^ ^51^^* *^^M^ti|-. 
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<26> ^7] m #^^S^^(84)^ ^^2\ ^7] TH^flAlEllrCSO) ^^<^1 

w1o>4s.(85) o. y}:^jz\., ^7] ;^ll f^l!:^<a^(84) ^ofl 4^7lls] ^-f- l-efloje ej-ois. 
(local plate lines; 86a)<^l wfl^l^nf. l-efl<slH el-^-i-(86a)^ ^7] ^ lJ-*J=(y^) 

34 3§i^5>£S. afl^l^cf. ^V7l ^eflolB el-^l-(86a)^ ^7] wlo].4»(85) 

^ <^l:^:^m 2711S1 ^-i- ^d\] Bfl<a€ 7^3^^1^1^.(80)0^ ^ 

^^#^^1 ^^tl-cf. ^7] #511<^1H 5l-<?l#(86a)* ^£^l7l:^Sl ;^]2 >^ 

^ ^-^^^^(88)011 

21-<?1(PL)^ ^7] ^12 -^j-^- #^V^<?1^H88)^ ^-i-^m ^^*(90)^ -i-^H ^^7l 

1-sllolH Bl-^(86a)4 ^71^ o.^ ^#^1^. ^71 ^^^(90)^ >S-7l ^ «j-^(y^)Jll- 

3g^gr>c].. i 3011 ^oi^ til-sq. ^ol, ^71 ^^^(90)oi s.^ ^eii7i^6flA^oi Hlo>^( 

i 12^ 44)21 21^:^1=1- 3.^. 
-<28> - -^7} ^"-^"#511 olH W(B6a)^"^7r^ l-ellolH el-^TPL)^ WolH ^^'-fr'^^^^^" 

^. ^7] #5flolH e1-^(86a)^ o]^^ ^o]s. 27fl^ ^^-71 ^^-^-^^l ^H^JflAlE^s-C 40)21 ^ 

^^^'^] #efl<^lH ^^^^ ^S. 9X^. o] ;g ^^^(90)^ 

^<^1IE 1^ >a-<^l «ll^m ^7l l-ellolB ^^#21 i^#Al7lJL, ^J-71 ^ #5llol 

B ^^(PL)^ ^oi:£ l<g >a-<^i «ii^i^ >^7i #elloiH ^^#21 >S-^^#<=H1 

<29> c-1 ^o>7M, ^1-71 1-eflolE Aj.71 ^u. ^eflolH 2l-<^l(86a)'?>^^ ^S. 

<30> t:f^<^l, ^ 4^ 7J-H-^^1 7l^dt^l-oi ;^i^«j.,g^ ^^*>7lS. *Vcl-. 
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<3i> £ 4 vfl;^l £. 10^ £.2^ l-l'^] ^ ^"^^ «l-^^tb ^^]<^l<*fl ^J-R-^^l 

<32> :£ 4^ ^^*>^, a]:£^l7l:@-(50)Sl 4i^<^^oil ^;^>^el B^-(52)# ^^^^c^ ^^7fls1 % 
^J<^^l-(54)-g- ^^^ttcf. «^^<^^#(54)* 714^:0] ^i^ofl 7]]o1e ^<gn^, 

<g^^o.s ^Bl^^H «:>^^<=g^l-(54) ^ 4i;^>^B:im52)^ ^^^^ 7}S.^]^^ 

^^#(54)21 z]-z]-^ ^Vo^ TflolH ^^#(60)4 ia^Vtbcf. TflolH ^^(60)^ 

<33> ^7] TllolH 5ll^#(60) ^ ^71 4ix>^e] e|-(52)# n>iaLSS '^>-g-*l-<^ ^7] 

^^7] 1-^1- c^^^^ <=g^l-(58)<Hl «ll^t!:tq-. oH] rtj-s^-, >^7l z]- 1-^^<^^<:>11 

^^^^ ^>-§-*><^ ^sflolAi* ^^^^tl-cf. 

<34> ^7l ^-i- ^eflo] ^^(56) TilolH Bll^#(60) A>olo) 7^<^^o11 cg^jo] 3jflc_ 

(62d)l- ^£ SXjl, ^7] ^7] ^^l-(58) ^V7l TflolH 2fl^-i-(60) a}- 

o]o^ 7^c^<^6\] 3ifl^l-(62s)^ ci ^Aj^ 
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^91 ^^«(66a)^ ^^^*>^. ^7] %-^^<^n(e4) ^Hl ^7] 

(66a)* ^t\c^ ^7] B.z]]<^ '^^^i56)o\] ^7]^o^S. 4^7fl^ 3§«|^ tilHe)-^ 

l-(66)* ^^^t!:^-. ^1-71 tilB5l-'?ll-(66)^ ^7] ^]B.^9l^{60)^ 7>S:^1^4. 

wlHBl-^(66)ol ^A^^ ti1::£^l7l^ #:d:^«?m-(68)* ^^^It^-. ^7] m ^ 

^12 ^>-^ #^^<^^*(64, 68)^ *>-^ #^^^^* ^^^tlrcf. o]o]X\ ^ ^7] ^ ;«ll2 

A^V^o^nv^(64_ 68)* sflB-l^^H ^-2.^ 2fl:E.l:(62s)* i^#^l7l^ 

^^^«(72a)* ^^^tb^. ^71 i:£El;^l i^H ^^*(72a)^ o. ^sl 

7] ^21-^^ ^ ^^^^* >^>^*H ^^^1: ^ Si^-. <^1<^1 n^el-, ^7] 

^^^J-^l^i ^^^£1^ ^V-^^^^l- ^1-71 ^^(58) A>olo) ^7l^^l :a-:iAl7]7] ^ 

->a-7l -2t-^ -s^-$s.(-72a-)-i:fl-oi]-ar^- l-Erii-#C72-)-l- -'^--^^ tbt:!-- 

£ 5» #2:^>ia, >a-7l l-5liil-(72) ^ ;^12 ^>-^ #^^«a^(68) ^<^1 

^^^* 3flB]^e>c^ ^ ^ ^ itl-e). 2^>€^^S ^^7fl^ 7J- 

-^^^1 7l3lfl^lB-11-(80)* ^^^tl:T=f. ^7] 7J-^^^1 5^5iljAlBl-i-(80)^ Z^-Z]-^ 7:>^1S. ^f-^ S:> 

^^^(74). 2)1^(76) ^ ^l-¥-^^(78)* JL^tt^. >^7l *l-^^^#(74)^ 

^Sl^ <=S^l-(58)2l- ^7l^o.s o]^^^, ^7] 7j-e-^^l ?lit|lAlEll:(80)ol 

^^<H1 ^dt^>^^(hydrogen barrier layer; 82)* §^^*>7ll ^£ ^4. 
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<37> 3E 6^ ^2:*>^. ^m^(82)7> ^^^^ ^£^1 71:^:51 ^^ofl ;*ill %-:(V 

^•^^(84)* ^^^tb^. ^71 #^^^^(84)^ USG^ ^ SOG^^ ^f-^H ^^^^ 

<38> i 7^ %i-S^>ia, ^7] 7^^^n ?l3iflAlEK80) ^Hl ^^^1^ ^o^7l ;^ll >^o^^ ^:?}- 

^•^^(84)01 A^y] #^^«?i^(84)* B^^Hl^^mi::!-. -^-71 ^^sfl 

^IB^SO) ^11 #^^^^(84)^ ^^^1^ ^^^5]^ «1«^> 

<39> ^l^^flAi, >a-7l ;Hll ^-^ f^^>^9!^(84) ^ ^71 ^^^m^(82)^ ^El^*>c^ zl-z^-o^ 

^7] ^i^m^(82)^ ^7l ^sllAlEil:(80)^ , ^ ^7] ^J-^^^l^^- 3i|l^l:(76) 

^ ^71 3i|l^s.(76) xflofl ^4i€^>l-ol ^^£1^, ^^^^^ ^ ¥^ 

(82)^ 7J-B-^^1 7l3)]AlEK80)sl *J=^>Al^rf. 
<40> 3£ 8# %S«^>ia wlo>*#(85)<5l ^^^^ 7l:&iq *>-^ l-5llo]:En^ 

(86)# ^^^t!-i=f. ^71 l-eflolH^(86)^ ^7] Hl<i>«(85)* **><^ >S-7l ^J-B-^^l 
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S.^ ^3i)lAlE^i.(80)^ ^^"^^ b:.%X\^]jL, ^7] ^11 ^>^f^^<^^(84) ^Hl 

^7l *>-^ #5llolH^(86)^ ^^^^ ^S. 9X^. zie^M-. o] ;^ -f, ^oi3i]o^ <^^,g <?!n>^<a£ 

^«fl >^-^ ^^(78)^ i^#^^£7> ^<a*H ^ ^7l 7j-0-^^ln^ n^m) 

^ ^4i^mal-(82)ol ^l7l€ ^cf. ^J-^^^l T^iflAlE-ls] ^i^>A] 

^1 ^n^]^]^m)^ ^^ii^^ib ^^(86)# ^^^tii^. wv^^^^vtii 

^. ^oM ^^(86)^ £ 2^ ^ ^z]- 27fl , cfAj^^A^ a-^^ 

47fl2] 7^^^^1 ?l3i|lAlE^#(80)S^ ^ 9X^. 

, ^-^ l-E^l^lH ^^(86)^ ^7l ^^^^91^(60)^- ^^7fl5l ^-^ 1-e11o1:e ^o] 

l-docal plate line)^ ^^^^ ^£ ^cf. t:^^! ^«fl^i , 4n^7flsl l-eflo]H h|-^1- 

- m W(£ 2^1 y^)uz)- 3g.^e>t:^=v ^7l^^-l-5ll-olS e|-ol-g..s^-4z^-;g- "a^s or^B:V^ 27r' 

^ afll^ ^^7fl^ 'a-^^^l-(78)4 ^^^^ o.^ ^^^Vc]-. ^7] ^eflolB 

^^l-(86a)^ ^£^171:^^ ^^c^] ^12 ^o^-^ #^^'a^H88)^ ^^^W. ^^"71 # 

^q-l-(86a)* i^#^l7l^ wloj-^OO)^ ^ 

^Jtb4. ^5^^ al^^VtOO)^ ^^3E 1^ '^<^] wfl^l^ >^V7l ^-^ l-3flolH ^^#(86a)S] 

^7l tilo>^(90)^ ia>ci|. ^o] ^Efl7i^cH] Hjeyo^ 

^^1^. ^, ^7] tllo>^(90)o^ ^^yll- C]^ ^^A]7l7l ^*H Wl 

<^>#(90)# ^ ^z^-^^^ ^}-%'^^ ^^i^ ^ 9X^. # 
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til<^>*(90)5] #^Hll- ^Hfl7l#^l Wl^H ^^-1^1 ^^^1^ ^ SI^^ ^7] # 

efl'^lH ^q-(86a)^ ^cfl^A]^ ^ ojc^, 

<43> £ ^S*}^, alo>*(90)ol ^^^^ ^41-^ ^^<^1 ^^^-4 ^ 

^2^1<^lBs^-(92)# ^7] tilo].^(90)o] ^^al7> ^^-1*1 ^o_b.S. ^ 

y] #efl<>lB^(92)^ -^^^ ^:^>£5L^^(step coverage)^ -a<el4. ^7] 

^ 3iflEli^*H -^7] wl'^ViOO)^ ^ 1-5^1 <^1B Hl-^(main plate line; S. 3^ PL) 

<44> ^1-71 l-dlolS. ^^(86a)^ ^7l #5llolH 5l-<yS] ^BflS- ^^^^ ^ , ^7] 

e1-«y ^Efloi l-EilolB ^^(86a)^ ^ *>t:-1 , ^7] ^ l-Eflolm 3 
^ PL)^ ^}^^^}^. 

^3xflAlEil:l- g# ojc^ 
<46> Aj-^^ tt>^ ^o] ^ ^vi^oii ttl-^^, el-^o] ^ o^eflo] vfloii A-ls. 

^4. 
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<47> 



<48> 
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I^j^^l- 11 

^s^l7i^ >^ofl ^^^^ ^y:^ 

f^^^"?!^- ^<^1 4n^7ll^ ^^1-* 5L^«>S), ^71 

2] 

^1-^ ^^^o.^ ^#^>fe l-efl<^lB e}<?l(local plate line)^ ^^-^^ 
31 

^12 *J-ofl 

^ -^-^^51)- ^#*>^ ^ #£fl<^lB ^91-^: S^^l-^ 7^o-;5i^l 7]<^±p^}. 
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[^i^^l- 4] 

^y] l-eflojH ^^1:^1 3]^^o.^ ^ l-sfl<>lH &j-<^l(main 

plate line)^ ^Vfe 7l^i7;>. 
5] 

^7l ^£^1 71^51 ^7l^O.S. >a-7l iSE^^I 

^7] 7^-^^^! T^nflAlBl^^ Z^-Z^-^ ^V^lS. ^V-^^^. 7j-B-^^lnl- 5}] ^ ^ ^V«. 
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7] 

(hydrogen barrier layer pattern)^ 5L^*>fe ^^SlS. *>fe ^^-n-^^l 7l^4i^>. 
81 

^1-^ ^^^^^ l^^l ^^^SjSl, ^1-71 Wlo>^^^ -^srH ^iS. O]^^ ^o]S. 2711 

^ ^^7l 7^^^^] ^sfl^lE-ll-Sl Z^^a^ ^#*]-^ 4^7l)S] l-ellolH 

91 

^1 8 *J-<^1 ^Z^l^-l, 

^71 >a-¥- ^^^^^^ ^**>il 1^ >^oll tifl^^ ^7] l-eflolB 
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^ l-efl<^lH e1-'?l(main plate line)^ i^^>^ ^ 

10] 

^1 8 *J-<H1 

3i:g^o.^ ^#^1-^ l-efl<^l:^ e^^docal plate line)<el ^^^-^^ ^cJ-^^^l 

11] 

^1 8 %H1 

12] 

tiV£;^l7m ^Hl f^^V^<asl-# ^-^^^Vfe ^711; 

^^71 ^^^^^ -a"^! ^ IJ-^ ^ ^ IJ-^* ttl-ej- 2^>^^ till<i^ ^4^71121 

^<}-fr^^l 7l2flAlEl#* tiVS^lymSl ^X^6\] Zl-Zl-o] ^1-71 7^-R-^^l T^SflAlEi 

^7115] l-eflolH ^^^*>^ ^^^11- S^§>sl, ^7] #Eflol:e ;^^l-o] z^-z^o. o] 
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^<=>]S. 271121 7J-^^^1 ?l3llAlEl^ol ^>-f-^#3l- ^1^ ^^-^S. *m 

^^fl 7l<5i^^>ol ;t]l^«j-l^. 

131 

;^1 12 9X<^^^, 

^7] 4=7^71151 7J-B-^^1 JS^flAiEis.^ ^^^^>^ 

^ «o^*^ ^ ^^7i <i ui-ei- 2^}%^^s. Hfl<i^ 4^=711^ ^>-^^^*, ^>^^^# 

^Hl ^f^€ 4^71]^ ^J-fr^^-H^l- SflBil- ^ ^1-71 ^^]n^ 3XllBi^ ^6\] 4=^7B2l Aj- 

[^^^J- 141 

^] 12 *J-<H1 ^^^i , 

^7l ^^>^^^ ^ ^eflolH ^^l-^ ^^^5^1-^ ^^1^ 

^^7l 7J-^^^1 ^J^lAlBl^o] ^A^^ Wl:£^l7m2l ^TS'^l ^11 ^^^9!^-* ^^^*> 

^ ^711; 

^7] m ^Bl^^H ^^-^^ ^7] 7^^^^] 5H3X11A1B11-01 ^^^^ 

i^#^l7l^ 4^711^ «1^V*1:* ^^^*>^ ^711; 

^7l 4^7112] «lo>^s-^ ^v- ti>s^l7l4a: ^^ofl ^2llolH^-# ^^^*>fe 
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^71 #511<^1B^^* 5flEl^^>c^ 4^7fl2l l-EflolH ^^^^V^]. ^7] 2^ f- 

4n^7fl^ l-ell<^lB ^^1:^ ^£^1 7]% ^d\] ;f|l2 ^^"^ #:?>^^^* ^^^*> 

^ ^Tfll- iWfe 7]<^^7^o^ 
15] 
^1 14 *J-<H1 

i^^^Jr 16] 

^1 14 ^M] ^o]A^, 

[^^^J- 17] 

^1 14 %H1 ^^^i. 
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X 
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is. 3] 

PL 
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